Static Debugging of C Programs: Detection of Pointer Errors in Recursive Data Structures by Gaugne, Ronan
HAL Id: inria-00073457
https://hal.inria.fr/inria-00073457
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Static Debugging of C Programs: Detection of Pointer
Errors in Recursive Data Structures
Ronan Gaugne
To cite this version:
Ronan Gaugne. Static Debugging of C Programs: Detection of Pointer Errors in Recursive Data
Structures. [Research Report] RR-3232, INRIA. 1997. ￿inria-00073457￿
IS
S
N
 0
24
9-
63
99
ap por t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Static debugging of C programs:
detection of pointer errors in recursive data
structures
Ronan Gaugne
N ˚ 3232
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Q©[%H\WWGa#q9UXaaQZeRTSG[UH\Wac[G h TZU TZGWGT3moG	[\]QSTSa\WenUX_o[%HIG'HIU h b7\]TSTSUdY\[QZUXP£\WP`m h G'_nacGX$³U 
¢GWG h [ E GG	oqRTSQ^Y	QZ[4_`acG#UW9q9UWQSPu[G h aY'\WPe9G%fu_RQZ[G%a_Reo[TSG%\]PnmG hh U h q h UWPRGX¿[4Q^a$&G'TSTRdPRUP
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E \ÆWG&\WYY	Gaa [U%[ E G¢G'R\WY0[$aj[\[G±U]`[ E G¢H+GHIU h bW D#E G'Q h &G\WuP`Gaa3Q^a3[ E \[[ E Gb\ h G4G	oGY	_o[QZUXP
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¦ P7moGeR_RVWVXQZP`V`d\QSmRGaq h G\Wm+[GY E PRQ^fu_RGQ^a±[ E G{_`acG{U]3\WaaG h [QSUWP`a±QZP`aG h [GmIQZP[ E G{enUomobUW \
q h UWV h \]H [UaqnGY	QZb¨QZ[aG'oqnGY0[GmenG E \ÆdQZU h  D#E GQZHIq9U h [\WP`Y	GUW\XaaG h [QSUWPna¢QSPCmoGeR_RVWVXQZP`V
QSamRQSaY	_`aaGmQSP>©xz@?ºBAG h QZ§nY'\][QSUWPUWn\WaaG h [QSUWP`aQSaVXG'PRG h \WTZTSbmoUWPRG&edb\[ E GU h G'Hq h UWG h \]Pnm
Y'\WPCenG+\XG h b[QSHIG+Y'UWP`a_RHIQSPRV[\Xac@¤P=QSHIqnU h [\]Pu[{Y E \WTZTSG'PRVXGQ^a%[U§`P`m\Y	UXH+q h UXH+Q^aG
enG'[j¢GG'P [ E G7G'dq h GaaQZXG'PRGaaKUW#[ E G£\]P`\WTZboaGm*q h UWq9G h [QSGa\WP`m*[ E G7H+GY E \]P`QSa\[QZUXP*UW[ E G
\]P`\WTZboaQSa
D#E G=VWUu\]T%UW[ E G=[GY E PRQ^fX_`GmoGaY h QSenGm QZP [ E Q^a7qn\]q9G h QSa[ E G moG	[GY	[QSUWPU]QSP`Y'U hh GY0[7HIG'HIU h b
\XY'Y'GaacGa[ ERh UW_RV E moG h G	G h GP`Y	QSPRVQSPdÆ\WTZQ^mIq9UWQSPX[G h a'¤q9UWQSPu[G h H\Æbe9G%QSPdÆ\WTZQ^me9GY\]_`aGQ©[ E \Wa±PRU][
e9G'GPQZP`Q©[QS\WTZQ^acGm£U h e9GY\]_`aGQ©[ h G'G h a#[U\HIGH+U h b7TZUoY'\][QSUWP E Q^Y EE \Wa%enGG'PCmoG\]TSTZUoY'\][Gm  D#E G
H\WQZP¨G\][_ h Ga#UW[ E GmoG'e`_RVWVXQZPRV+[GY E PRQ^fu_RGmoGaY h QSenGm¨QSP¨[ E Q^aq`\WqnG h \ h G{[ E GKUWTSTSUQZPRVn¥
¦ ¿[%QSa\]eRTSG[UmoG	[GY	[QZPnY	U hh GY0[#_`aGKU]$qnUXQZPu[G h a#QZ[ E QZP h GY	_ h aQZXGm`\[\Iac[ h _`Y0[_ h Ga
¦ ¿[%QSaU h HI\WTZTSbe`\XacGm¨UXP£\P`\[_ h \WT^¢UXqnG h \][QSUWP`\WT3acGHI\WPu[Q^Y'a&U][ E GT^\]P`VW_`\WVWGW
¦ ¿[%UC@G h a\]P£QZPu[G h \WY0[QZXG\WaacG h [QZUXPºen\WaGmQSPu[G h \WY'G[U+[ E G_nacG h a
D#E Q^a%Y'UWPu[ h \Wac[a¢U h QSP`ac[\WP`Y	GKQZ[ E2D.E@F4G >Zxt6?3 E QSY Eh G	[_ h P`a##\ h PRQSPRVXa#Y'UWP`Y'G h PRQZP`V[ E G_`aGUW
_`PRQZP`Q©[QS\WTZQ^acGm*Æ\ h Q^\]e`TZGa{e`_o[moUdGaKP`U][Y E GY=moG h G	G h GP`Y	GaU]#qnUXQZPu[G h aKQSP h GY	_ h aQZXG+mR\][\ac[ h _`Y 
[_ h Ga D UUW_ h uP`UTZGmoVWGX]PRUU h H\]TRmRG	§`PRQZ[QSUWPUW@[ E G D.EF4G Y E GYWG hE \Wae9G'GPqR_ReRTSQSa E GmIG'QZ[ E G h 
= Y'UW_ h aGPRUIaj[\[QSYqnUXQZPu[G h \]P`\WTZboaQSa&Y'\WPenGKY	UXHIqRTZG'[GK\]P`m7¢GKmoGY	Q^moG[UG hh UWP[ E GKY	UXP`acG h 
\][QSWGaQSmoGX¥4&Ga E U)[ E \][%[ E GG	oGY'_o[QSUWPUW$\Iq h UWV h \WH [ E \][ E \Xaq`\WaaGm¨UW_ h Y E GYdQZP`V+q h UoY	Gaa
Y\]PRP`U][TSG\Xm*[U=\WP¡QZPnY	U hh GY0[q9UWQSPu[G h moG h G'G h G'P`Y'GW D#E G h Gfu_RQ h Gm \]q`q h UÆoQSH\[QSUWP HIG\WP`a[ E \[
UX_ h Y E GYWG h Y'\WP h G'[_ h P¨#\ h PRQSPRVXa#Y'UWP`Y'G h PRQZP`V+a\GKq h UWV h \WHIa
H WG'P QZQ©[IY'\]P`PRU][e9G7Y	UXHIqRTZG'[GX$a_`Y E \£[UdUXT±H_naj[e9G7\Xa\WYY	_ h \[G\Waq9UXaacQSeRTSGW D#E G_`aG h
&UW_`TSm+U][ E G h Q^acGe9Ga&\WH+q9GmIQZ[ E aqR_ h QSUW_`a#\ h PRQSPRVXa\WP`m+[ E G[UdUWTn¢UX_RT^me9G%UW@TSQZ[c[TSG E G'TSq3$P
qn\ h [Q^Y	_RT^\ h [ E G¢[UdUWTdH_`aj[e9G&\WeRTSG±[U h G	[_ h P_`aG	_RTdQSPoU h H\[QSUWP+\]e9UW_o[ h GY	_ h aQZXG±mR\][\aj[ h _`Y	[_ h Ga
QSP£[ E G E G\]ql D ¢UaQZVXPRQ©§9Y'\]Pu[#G\][_ h Ga#UWUX_ h Y E GYWG h QZ[ Eh GaqnGY0[[UmR\][\ac[ h _`Y0[_ h Ga\ h G[ E G
UXTZTSUQSPRV`¥
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edb¨\]P`U][ E G h \ h QS\WeRTZGR0
¦ ¿[±Q^a4\]eRTSG#[U E \]P`mRTZG%Y'Q h Y	_RT^\ h TSQ^aj[aQ©[ E UW_R[±QZPu[ h Uomo_`Y'QZP`VacqR_ h QSUW_`a\WTZQ^\WaGa$e9G	[j&G'GPmoQ C9G h GPX[
\WmRm h GaaGa&QSP¨[ E GTSQSac[
 _`Y E \WYY	_ h \WY'b E \Wa&\q9U][GPu[Q^\]TSTZb E QSV E Y	UWHIqR_R[\[QZUXP`\]T@Y	Uuaj[P¨U h moG h [U+moGaQZVXP7\ h G\]TSQSac[Q^Y#[UdUXT 
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Unit é de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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